Alcohol abuse is one of the reasons for medical and surgical illness in developing and developed countries. Haematological complications related to alcohol are manifold including macrocytic anaemia. The early indicator of anaemia in alcoholic individuals can be detected by monitoring Mean Corpuscular Volume (MCV) and observing peripheral smear for hypersegmented neutrophils.
BACKGROUND
Alcohol abuse is one of the most prevalent social problems existing in developing nations like India. As per the recent WHO reports, about 30% of the Indian population consume alcohol out of which 4-13% are daily consumers and up to 50% of these fall under the category of hazardous drinking. [1] Alcohol dependence syndrome has several adverse effects, both direct and indirect, on all the haematological parameters. Alcohol directly influences the precursors of blood cells-RBCs, WBCs and platelets seen in the bone marrow as well as the mature forms seen in blood. The indirect effects are mainly due to metabolic changes caused as a result of nutritional impairment by excessive use of alcohol. [2] The bone marrow abnormalities caused by alcohol is reflected greatly on the RBCs and its precursors. Another feature seen in alcoholics is the deficiency of vitamin B12 and folic acid, which act as maturation factors during the process of erythropoiesis. This leads to the release of immature RBCs called macrocytes, which function less efficiently and produce macrocytic anaemia. Deficiency of the maturation factors also affects the WBCs which can be detected by the presence of hypersegmented neutrophils in the peripheral smear.
Since alcoholism affects at least 30% of our country's population, it may be estimated that individuals, especially in the productive age group are affected by macrocytic anaemia and have a suppressed immune system. This is one of the major obstacle in the country's overall productivity. If the deficiencies are detected in the earlier stages, treatment can be started quickly and the manifestation of the disease can be prevented. Present study intends to compare the Mean Corpuscular Volume and Hypersegmented neutrophils in 100 alcoholics and 100 non-alcoholics. 
MATERIALS AND METHODS

Study Period
The study was carried out in the Department of Pathology at Coimbatore Medical College and Hospital from May 2016 to July 2016.
Study Population
After obtaining written, understandable, informed consent, 200 apparently healthy volunteers in the age group of 20-70 years who had come for the master health check-up were chosen as subjects. 100 patients with a history of alcoholism were taken as the test group and 100 patients without alcoholism were taken as the control group.
Exclusion Criteria
People with history of jaundice, epilepsy, bleeding tendencies, pregnancy, liver and renal diseases were excluded from the study. Only people with normal haemoglobin content for age and sex were considered as subjects. Hypertension and diabetes mellitus were not considered in the exclusion criteria.
Study Design
The study was a descriptive, comparative retrospective study
Operational Definition
According to the ICD 10 classification of substance abuse, alcohol dependence syndrome is defined as a cluster of physiological, behavioural and cognitive phenomenon in which the use of alcohol takes on a much higher priority for a given individual than other behaviours that once had a greater value. It is the desire to take alcohol, with the evidence that return to its use after a period of abstinence leads to a more rapid reappearance of other features of the syndrome than that occurring in a non-dependent person. The definition of hypersegmentation was set at 4% or more of neutrophils with 5 distinct lobes, connected by filaments or of any number of cells with 6 or more lobes.
According to WHO, anaemia or deficiency is said to exist when the haemoglobin level is below 13 g/dL of venous blood in adult males and 12 g/dL in adult non-pregnant females.
Mean corpuscular volume is the average volume of the red blood cell and measured directly with automated instruments. [3] Methodology A complete medical history, diet, medication, alcohol and smoking habits were taken from each subject. In addition, a detailed history regarding alcoholism, including age at which consumption started, daily intake of alcohol, years since having stopped, if applicable, was taken.
2 mL of blood was collected from each subject in an EDTA container and tested for Hb and MCV values in a Coulter counter.
Haemoglobin level less than 10 g/dL in females and 12 g/dL in males was categorised as anaemic. MCV values of more than 100 were taken as macrocytic.
A peripheral smear was made using Leishman's stain and observed for the presence of hypersegmentation in neutrophils.
The It was observed that the Mean age in the test group was 42.5 years, Median age was 44 years and Mode was 44 years. The standard deviation in the test group was 42.5 ± 9.07 with the upper limit of age being 51.57 years and lower limit being 33.43 years.
The Mean age in the control group was 44.13 years, Median age was 43 years and Mode was 37 years. The standard deviation in the control group was 44.13 ± 9.15 with upper limit being 53.28 years and lower limit being 34.98 years. Male  58  53  Female  42  47  Total  100  100  Table 2 
Gender Cases Controls
. Gender Distribution of Cases and Control Population
It was observed that alcohol abuse was more in male patients (58%) than in female patients (42%).
Figure 1. Gender Distribution among Case and Control Groups
Group MCV Cases Control Total  1  <79  0  3  3  2  80-89  0  90  90  3  90-94  20  4  24  4  95-99  60  3  63  5  100-110  20  0  20  TOTAL  100  100  200  Table 3 .
MCV Distribution in Cases and Control Population
The Mean MCV value in the test group was 98.4 fL, Median was 98 fL and Mode was 94.5 fL. The standard deviation was observed to be 98.4 ± 4.2 fL with upper limit being 102.6 fL and lower limit being 94.2 fL.
The Mean MCV value in the control group was 85.2 fL, Median was 84.9 fL and Mode was 81.3 fL. The standard deviation was observed to be 85.2 ± 3.7 fL with upper limit being 88.9 fL and lower limit being 81.5 fl.
For the above Table 3 , Chi square test was done. The value obtained was 99.6. From the Chi square table, the value is highly significant for the degree of freedom 4. Hence, MCV changes and alcoholism habit are related. The patients with alcoholism have elevated MCV values. Thus, followup of MCV value in alcoholic patients would help in early detection of macrocytic anaemia and the need for nutritional supplementation as therapy can be considered in alcoholic patients.
It was observed that 60(60%) alcohol abuse patients had MCV in the range between 95 to 99 fL. Also, MCV was above 100 fL in 20 (20%) alcohol abuse patients. Whereas, in the control population MCV was 95 to 99 fL in only 3 (3%) patients and was not above 100 fL in any control patients. For the experimental series involving MCV, data are presented as mean ± 10. Statistical significance was estimated for each variable using Mann-Whitney U test using a software program (SPSS 17.0 for windows student version).
MCV values were compared between the control subjects and test subjects. Our results show a significant difference (p < 0.0001) in the MCV values between the two. This implies that MCV values are increased significantly especially in the 95 to 99 fL range in patients with alcoholism than patients without alcoholism habit. Hence, eliciting the history of alcoholism in borderline elevated MCV values (95 -99 fL) would help in prescribing nutritional supplementation to prevent macrocytic anaemia in such patients. Present  67  11  78  Absent  33  89  122  Total  100  100  200  Table 4 
. Hypersegmented Neutrophil in Cases and Control Population
For the above Table 4 , Chi square test was calculated. The value of Chi square is 60.28. From the Chi square table, the value is significant for the degree of freedom 1. The critical value is highly significant, hence the presence of hypersegmented neutrophils and patients with alcoholism habit are related. Patients with alcoholism tend to have more hypersegmented neutrophil than control patients without alcoholism. Thus, occurrence of hypersegmented neutrophil in peripheral smear of alcoholism patient would help in detecting onset of macrocytic anaemia in a low resource setting. Hence, eliciting the history of alcoholism would be important in such patients and early nutritional supplementation as therapy would aid in secondary prevention of macrocytic anaemia in patients with alcoholism.
Hypersegmented neutrophils were observed in 67 (67%) alcohol abuse patients while only 11 (11%) control patients had hypersegmented neutrophils in peripheral smear. For the data involving hypersegmented neutrophils, it was presented as mean ± 10. Statistical significance was estimated using Mann-Whitney U test using a software program (SPSS 17.0 for windows student version). Presence and absence of hypersegmented neutrophils were compared between the control subjects and test subjects. Our results show a significant difference (p < 0.0001) in the hypersegmented neutrophils between the two. Thus, hypersegmented neutrophils are present in patients with alcoholism habit than those without alcoholism. Hence, detection of hypersegmented neutrophil in alcoholic patients would aid in appropriate nutritional supplementation to prevent macrocytic anaemia in such patients. Alcohol has a direct toxic effect on RBC membrane. [2] Indirect effects on alcohol consumption is secondary to nutritional deficiency, particularly that involving vitamin B12 and folic acid. Both direct and indirect effects lead to macrocytosis.
Macrocytosis refers to a condition in which red blood cells are larger than normal. It is evaluated by measuring mean corpuscular volume. Normal MCV ranges from 80-100 femtolitres and varies with age and reference laboratory. [4] MCV = haematocrit%/RBC count in 10 6 /microlitre. Macrocytosis is a common finding with a prevalence estimating from 1.7% to 3.6 %. [5, 6, 7] The significance of macrocytosis has been underestimated by medical professionals because about 60% of the patients present without associated anaemia [8] when there are other abnormal features to be noted.
Macrocytosis without anaemia is observed in the following Conditions-A) RBCs of newborns and infants are usually larger than
that of normal adult RBCs with a mean MCV of 108 fL. [9] B) Pregnancy. C) Normal variant of a genetic predisposition found in other family members, requiring no further therapeutic intervention. [10.11] Spurious elevation of MCV occurs in hyperglycaemia, presence of cold agglutinin, leucocytosis, reticulocytosis, delayed sample processing [9, 10] and partial occlusion of the aperture. [12, 13] Macrocytosis with associated anaemia could be due to megaloblastic or non-megaloblastic causes, based on bone marrow examination findings. [ Savage et al [13] 300
The following may be Categorised as Common Pathologic Causes of Macrocytosis
Drug therapy and alcohol abuse was the most frequent cause. Vitamin B12 and folate deficiency induced was rare 2. Keenan et al [14] Alcoholism was the most common cause followed by haematological disorders. Study excluded drug-induced causes.
3.
Mahmoud et al [15] 124 patients in the age group ≥75 years
Haematological and malignancy were associated with macrocytosis
4.
Breedveld et al, [6] Seppa et al [16] Vitamin deficiency and alcoholism were most common causes Macrocytosis is the earliest indication seen in complete blood counts of patients with vitamin B12 or folate deficiency. [14] In vitamin B12 and/or folate deficiency, there is a defect in nuclear maturation which lags behind cytoplasmic maturation resulting in larger than normal blood cells. Macrocytosis in alcoholism is multivariate involving direct toxic effect on the RBC membrane, associated chronic liver disease and nutritional deficiency due to faulty dietary habits.
Drugs
According to Edward R Eicher. [17] evolution of anaemia in an alcoholic patient proceeds through the following stages with various time intervals between the studies-1. Negative vitamin balance: This is the stage at which the patient reduces his dietary intake and ingests moderate amount of alcohol. In this stage, there is a sharp fall in folic acid levels, with no abnormal erythropoiesis. 2. Megaloblastic conversion: This occurs as early as one week after beginning alcohol consumption. 3. Sideroblastic anaemia: This occurs soon after the megaloblastic change and appears to be related to either pyridoxine deficiency or an intracellular enzyme defect. 4. Early resolution: This is the recovery stage in which there is rapid disappearance of megaloblastic change with persistence of sideroblasts.
5. Late resolution: In this stage, there is marrow erythroid hyperplasia and reticulocytosis suggesting haemolytic condition.
Owing to the above factors, differences in the timing of the medical evolution rather than aetiology leads to any of the mentioned patterns in an alcohol-dependent patient.
Macrocytosis can be Identified by Two Methods-
In automated counters, MCV represents the mean of the distribution curve and is insensitive to the presence of number of macrocytes. [14] Also it must be noted that MCV is an average value and it can be affected by a coexisting microcytic anaemia including iron deficiency anaemia, anaemia of chronic illness and thalassemia trait.
Thus, compared to peripheral smear, MCV may underestimate more than 30% of the cases. [15] . In peripheral smear examinations, the presence of macro-ovalocytes with MCV more than 115 fL and hypersegmented neutrophils, along with anisocytosis and poikilocytosis affects a megaloblastic disorder associated with B12 or folate deficiency. Round macrocytes occur in anaemia associated with chronic illness while round target appearing macrocytes are characteristic of liver diseases such as hepatitis, obstructive jaundice and acute and chronic alcoholism related liver diseases. [14] In the present study, it was observed that 60(60%) alcohol abuse patients had MCV in the range between 95 to 99 fL. Also, MCV was above 100 fL in 20 (20%) alcohol abuse patients. Whereas in the control population, MCV was 95 to 99 fL in only 3 (3%) patients and was not above 100 fL in any control patients. MCV values were compared between the control subjects and test subjects. Our results show a significant difference (p < 0.0001) in the MCV values between the two. Thus, indicating that followup of MCV values in alcoholic patients would detect the moderate increase in MCV value i.e. in the range of 95 to 99 fL even before the onset of full blown macrocytic anaemia. Thus, supplementation of Vitamin B12 and folic acid in alcoholic patients with MCV between 95 to 99 fL would prevent macrocytic anaemia in these patients.
Discussion on Hypersegmented Neutrophils
Neutrophils are the most abundant type of granulocytes and most abundant type of WBCs. They form an essential part of the innate immune system. Their main role is in phagocytosis.
Neutrophils are formed by the process of haemopoiesis in bone marrow. Vitamin B12 and folic acid is essential for maturation and DNA synthesis of neutrophils. A typical neutrophil consists of a neutral pink coloured cytoplasm and a multilobed nucleus. The number of lobes varies from 3-5 in normal conditions. The lobes are connected by chromatin. The average lifespan of an inactivated neutrophil in circulation is between 5 and 90 hours. As a neutrophil matures, the number of segments in the nucleus increases. If, in the peripheral smear, more than 10% of the neutrophils have 5 or more lobes, then the neutrophils can be considered to be hypersegmented. [18] Hypersegmentation was set at 4% or more of neutrophils with 5 distinct lobes, connected by filaments or of any number of cells with 6 or more lobes.
Hypersegmentation of neutrophils are mainly seen due to megaloblastic anaemia, where there is deficiency of vitamin B12 and folic acid. Since alcohol intake can cause deficiency of either of these, alcoholism is strongly associated with incidence of hypersegmented neutrophils.
In addition to causing maturation defects, alcohol consumption also leads to a number of other changes related to neutrophils such as neutropenia, neutrophil delivery or the ability of the cell to reach sites of inflammation as well as decreased ability to adhere to endothelium as a result of either reduced production of leukotrienes or the inability to respond to leukotrienes. [2] In case of vitamin B12 deficiency or folate deficiency related megaloblastic anaemia, the MCV of erythrocytes is also seen to be raised. Hypersegmented neutrophils and high MCV generally occur hand in hand. But several studies have reported that one of the earliest indicators of megaloblastic change is hypersegmented neutrophils rather than raised MCV. Hence, in many cases, where anaemia and raised MCV have not manifested, hypersegmented neutrophils can be reported.
According to Thompson et al, in 91% of 515 patients, hypersegmented neutrophil was a more sensitive indicator as compared to MCV. [19] In the present study, hypersegmented neutrophils were observed in 67 (67%) alcohol abuse patients while only 11 (11%) control patients had hypersegmented neutrophils in peripheral smear. Presence and absence of hypersegmented neutrophils were compared between the control subjects and test subjects. Our results show a significant difference (p < 0.0001) in the hypersegmented neutrophils between the two. Hence, in rural areas where higher end equipment is not available, a simple peripheral smear staining would help in identification of hypersegmented neutrophil in alcoholic patients. This would help in supplementation of vitamin B12 and folic acid in alcoholic patients with hypersegmented neutrophil to prevent macrocytic anaemia in such patients. 
CONCLUSION
Chronic alcoholism is very common in our country and there is very high risk for macrocytic anaemia which affects the individual's overall productivity. According to the present study, there is significant difference (p < 0.0001) between alcoholic and non-alcoholic patients regarding the presence of hypersegmented neutrophils and changes in MCV value. This can indicate the toxic effects of alcohol on developing blood cells. The direct estimation of vitamin B12 and folic acid is an extremely expensive procedure that is not easily available in the rural areas, where the problem of alcoholism is more prevalent. Highly elevated MCV values in alcoholic subjects in routine haemogram signifies that followup of MCV values in alcoholic individuals might aid in early therapy with vitamin B12 and folic acid and help in secondary prevention of macrocytic anaemia. Detection of hypersegmented neutrophils in the peripheral smear can be performed in low resource settings and it aids in the early detection of impending folate and vitamin B12 deficiency. And hence, with routine haemogram and peripheral smear staining in alcoholic individuals, impending macrocytic anaemia can be prevented by supplementing the susceptible individuals with vitamin B12 and folic acid therapy.
